Abstract We describe a patient with acute heart failure shortly after pacemaker implantation. With the documentation of typical dyskinesia of the apical segments with hyperdynamic contractility of the basal segments and a normal coronary angiogram, pacemaker implantation-induced Takotsubo cardiomyopathy was diagnosed. Supportive care was administered and within several days the patient's symptoms resolved. After several weeks, the left ventricular function had fully recovered. A review of the literature on Takotsubo cardiomyopathy after pacemaker implantation is presented.
Introduction
Pacemaker implantations are increasing; in 2009 more than 700,000 implants were performed in 61 countries [1] . However, complications are common: 12.4 % within 2 months [2] . Still, acute heart failure following implantation is a very uncommon but potentially serious complication. We describe the occurrence of acute heart failure on the first day after implantation for third-degree atrioventricular (AV) block. Takotsubo cardiomyopathy was diagnosed in the absence of other identifiable causes and was confirmed by restoration of ventricular function within several weeks. A discussion and review of the literature on Takotsubo cardiomyopathy following pacemaker implantation is presented.
Case report
A 61-year-old woman was referred to our department for complaints of dizziness and near-syncope. She had visited the neurological outpatient clinic earlier, where hyperventilation syndrome was diagnosed. An ECG had not been performed until she was referred to our department. She was not on any drugs, physical examination was unremarkable, her ECG showed third-degree AV block (Fig. 1a) , laboratory investigations were normal and echocardiography showed normal left and right ventricular function without valvular disease (Fig. 2a) . She was admitted and 5 days later she underwent an uncomplicated DDDR-pacemaker implantation (Medtronic Advisa MRI SureScan).
However, the following morning she developed chest pain and orthopnoea with a raised central venous pressure and basal crepitations. Her ECG showed sinus rhythm with ventricular pacing (Fig. 1b) . Chest radiography excluded pneumothorax and showed normal lead position; however, some pulmonary oedema was noticed. Pacemaker interrogation was unremarkable but echocardiography revealed a severely depressed left ventricular function with apical ballooning and hyperdynamic basal segments (Fig. 2b) . Creatine kinase-MB (10 μg/l, upper limit of normal (ULN) <7) and troponin T (0.31 μg/l, ULN<0.01) were also raised but direct coronary angiography documented normal coronary flow and no coronary sclerosis. By exclusion of other diagnoses, pacemaker implantation-induced Takotsubo cardiomyopathy was considered to be the cause of this acute onset of heart failure. Accordingly, she was treated with a beta blocker, ACE inhibitor and diuretics. The left ventricular function improved over several days, and she could be discharged. After 3 weeks, her left ventricular function had returned to normal (Fig. 2c) , the heart failure medication was discontinued, and she remained well during follow-up after 3 and 9 months. In 1980 the human equivalent of stress cardiomyopathy, which was earlier described in animal experiments, was recognised [3] . In the 1990s a similar entity was identified in Japan and related to temporal myocardial stunning due to coronary spasm [4, 5] . Interestingly, the typically seen apical ballooning mirrored the appearance of a Japanese pot with a round body and a small neck used to trap octopus, also known as a Takotsubo (Tako is octopus, tsubo is trap). Hence, this clinical picture became known as 'Takotsubo cardiomyopathy' in addition to the often-used 'apical ballooning syndrome'. This intriguing entity is now more frequently recognised [6, 7] and appears to relate to an inappropriate cardiac response to excess catecholamines, almost exclusively in (post-menopausal) women. The presentation of patients with Takotsubo often mirrors an acute coronary syndrome with chest pain, dyspnoea, Q waves, ST deviations, T wave abnormalities and raised cardiac biomarkers. In addition, transient wall motion abnormalities (not related to a single coronary lesion) and, typically, apical ballooning with a hyperdynamic basis are present. The concomitant absence of atherosclerosis at coronary angiography makes the diagnosis of Takotsubo more likely. Characteristic is its temporary nature [5] . To establish the current experience with pacemakerinduced Takotsubo cardiomyopathy, a PubMed review of the literature was performed. We used the search term; ("takot- [8] , occurrence 2 months after pacemaker implantation (n01) [9] , and persistent left ventricular dysfunction (n01) [10] . The included publications involved case reports regarding 7 female patients, mean age 71 years (range 54-86 years) [8, [11] [12] [13] [14] [15] . The acute onset of heart failure with echocardiographic characteristics of Takotsubo was seen with a delay of 10 min to 3 days after implantation. All patients recovered completely but some needed supportive care with diuretics and ACE inhibitors. In one patient a left ventricular thrombus developed without embolic events [14] . Recurrence was not reported and the outcome was always benign. Our patient seems to fit very well into this series of case reports on Takotsubo after pacemaker implantation, which may mirror the clinical picture of tamponade or myocardial infarction. Echocardiography or LV angiography is essential in this matter and will guide further clinical decision making [16] .
Conclusions
We describe a patient with acute heart failure shortly following pacemaker implantation. With the documentation of typical apical ballooning and normal coronary angiography, pacemaker implantation-induced Takotsubo cardiomyopathy was diagnosed. Supportive care was administered and within several days the patient's symptoms resolved. After several weeks, the left ventricular function had fully recovered. A review of the literature on Takotsubo cardiomyopathy after pacemaker implantation is presented.
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